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Open Questions: 
• What came first – mounds  or  uneven  deposits?  
• What are  they made  of –residua l vent mate ria ls? Highly 
vesicu la ted  basa lts  in  a  lava  pond/lake  se tting, or  
someth ing  e lse?  

• When were  they  deposited  – a re  they  ancien t  (3.5  Ga)  
or  re la tive ly  young  (100  Ma  or  even  more  recent)?  

• Understanding  the  origin  and  evolu tion  of  lunar  
volcanism is a key goa l of the 2014 NASAScience Plan , 
the  Decada l Survey, and  the 2007 NRC Report  
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Configuration Highlights 
• Each Spacecraft: 180 kg 
• Nano-star trackers for navigation 
• Launch vehicle provides trans lunar 
injection for direct landing 

• Two small navigational cameras 
enable Terrain-Relative navigation 

• Primary science payload 
• Descent Module Propulsion: 
STAR17A Solid Rocket Motor 

• Landing Module Propulsion: 5 
Aerojet GR-22 hydrazine engines 

• Body mounted solar arrays for 
power recharge the 204 W-hr 

38” lithium-ion battery 
• Ka-band communications (10 
Mbits/second) 



  

 

  
  

   
   
  

  
 

  
    

   
 

 

I-Micro im a ge r 

DETPL architecture 
enables 9 kg 

Top-Mounted RGB (Bayer 
pattern) Imaging System 
Panoramas (P1 & P2) 

A side-mounted near-field RGB 
microimaging camera 
Acquire up to 10-micron pixel scale 
images near the lander (S1 & S2) 

-Observe  regolith agglu tina tes science payload -Observe fractures and pits 
-Observe deposits and -Characte riza tion  of surface  

gra in  morphologies; to the surface! outcrops. 
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AN INNOVATIVE STRATEGY FOR 

SURFACE EXPLORATION 

• The IMPEL mission to Ina using a small, focused 
instrument suite can address numerous Decadal, 2007 
NRC Report, and 2018 LEAG ASM-SAT objectives 

• Dual ESPA Module Planetary Landers enable lunar 
landings with meaningful science payloads using a 
SmallSat 

• Lunar surface missions are critical for making advances in 
lunar and planetary science 

• DEM PL architecture can be adapted for other payloads to 
accomplish different surface missions 


	IRREGULAR�MARE �PATCH�EXPLORATION�LANDER
	IMPEL Team
	TARGET: INA
	EXPLORING AN ENIGMA
	The case for a lander
	IMPEL SCIENCE OBJECTIVES
	IMPEL: �A DUAL ESPA MODULE PLANETARY LANDER
	IMPEL CONFIGURATION
	IMPEL INSTRUMENT SUITE
	IMPEL CONCEPT OF OPERATIONS
	NEEDED TECHNOLOGIES �and future work
	AN INNOVATIVE STRATEGY FOR SURFACE EXPLORATION

